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problems of this industry. There can be no doubt as 
to the value of the opportunity offered for research, 
the attractiveness of the subjects for investigation, 
and the huge difficulties to be- surmounted. The ideal 
director for this association is not an individual re¬ 
search worker whose glory is to work in splendid 
isolation, but is he who will bring expert knowledge 
of the methods of scientific research to bear upon 
these complex problems, who possesses such per¬ 
sonality as to attract promising young research workers 
to his side, and who is also an administrator qualified 
to secure the carrying on of a large volume of research 
work along a broad front touching the various sec¬ 
tional interests concerned, and to co-ordinate the 
efforts being made through the various laboratories, 
institutions, and works to which specific research and 
experimental work will be allotted. 

In an advertisement which has appeared for a 
director of research a lower limit to the salary has 
been mentioned, but it may here be stated that the 
council intends to pay a salary commensurate with the 
qualifications of the candidate selected to fill the office, 
and it will be very considerably higher than the figure 
mentioned if the council can obtain its ideal director. 

There are brilliant opportunities in this field of 
scientific investigation for the chemist, the physicist, 
and the engineer. Glass engineering in particular is 
In its infancy in this country, and the modern problems 
of glass manufacture are rapidly resolving themselves 
into those to be solved mainly by the highly trained 
engineer who specialises in the study of glass-making 
processes. 

The Glass Research Association is an earnest effort 
to carry out co-operative research on an extensive scale 
for an industry of prime national importance, and it 
has been launched with great promise. Everything 
now depends upon the support of the whole industry 
and upon the calibre of the scientific workers who will 
undertake the investigations. 

It is not too much to hope that the present member¬ 
ship will soon be doubled, and that scientific ability 
and genius of the highest order wiii be found to 
energise this great undertaking and ensure its success. 

Edward Meigh. 


THE TOBACCO BEETLE. 

B ULLETIN No. 737 of the United States Depart¬ 
ment of Agriculture, published last March, has 
for its subject “The Tobacco Beetle: An Important 
Pest in Tobacco Products,” and on reading what its 
writer, Mr. G. H. Runner, has to say about the pest, 
one is almost tempted to believe that the “precious 
herbe ” is fitted for nothing so much as the breeding 
of maggots. At any rate, Mr. Runner makes it quite 
dear that tobacco at every stage of its manufacture, 
from the dried leaf up to the finished product, is a 
most attractive diet for the grub or larva, and that 
the conditions under which the leaf is usually 
manufactured and stored are almost ideal for the 
development and reproduction of the beetle. What a 
pity King James did not know all this when he wrote 
his “ Counterbiaste,” and was led in irony to exclaim, 
“O omnipotent power of tobacco! ” But the tobacco 
beetle, Lasioderma serricorne, was probably altogether 
unknown in his days, and even now is not at all 
common in England. It cannot withstand exposure to 
extreme cold for any great length of time, and thrives 
best, sometimes reproducing at the unusual rate of 
three or more generations each year, where a warm, 
equable temperature, a moist atmosphere, and suit¬ 
able food for the grub occur together. That is whv 
It is so much better known in America, especially in 
the States bordering on the Gulf of Mexico, than it is 
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in this country. It is well known also in India and 
the islands of the Far East. 

Here in England the tobacco beetle is an imported 
species, only occasionally met with, though some¬ 
times in very large numbers, as was the case not 
many years ago when it swarmed in the warehouses 
around one of the London docks, whither it had come 
in a cargo of turmeric from India. Its larvae feed, 
like those of the common “biscuit weevil” or “drug¬ 
store beetle,” Sitodrepa panicea, which belongs to the 
same family, on almost every kind of dried product of 
vegetable origin. Hence the beetle is almost as much 
at home with the druggist and the grocer as it is with 
the tobacconist. Tobacco, however, except in the 
green or growing state, which it does not touch, 
appears to be its principal food, and, according to Mr. 
Runner, it selects the higher grades of leaf, cigar, and 
cigarette in preference to those of inferior quality. 

Methods to be taken for the destruction or control 
of the little pest, and various experiments and trials 
made with that object in view, are described at some 
length in the bulletin, which contains as well a full 
account of the whole life-history of the insect illus¬ 
trated by figures, some of which are particularly well 
done, and there is also a list of special memoirs and 
other papers relating to the subject. The bulletin, 
therefore, although apparently prepared more especially 
for the benefit of the tobacco manufacturer and dealer, 
will be of considerable value to the practical entomo¬ 
logist, and ought, indeed, to have some interest also 
for every true lover of the weed. 


THE BRITISH ASSOCIATION AT 
BOURNEMOUTH. 

SECTION H. 

ANTHROPOLOGY. 

Opening Address by Prof. Arthur Keith, M.D., 
LL.D., F.R.S., President of the Section. 

The Differentiation of Mankind into Racial Types. 

For a brief half-hour I am to try to engage your 
attention on a matter which has excited the interest 
of thoughtful minds from ancient times—the problem 
of how mankind has been demarcated into types so 
diverse as the Negro, the Mongol, and the Caucasian 
or European. For many a day the Mosaic explana¬ 
tion—the tower of Babel theory—was regarded as a 
sufficient solution of this difficult problem. In 
these times most of us have adopted an explanation 
which differs in many respects from that put forward 
in the book of Genesis; Noah disappears from our 
theory and is replaced in the dim distance of time 
by a “common ancestral stock.” Our story now 
commences, not at the close of an historical flood, but 
at the end of a geological epoch so distant from us 
that we cannot compute its date with any degree of 
accuracy. Shem, Ham, and Japheth, the reputed 
ancestors of the three great racial stocks of modem 
times—the white, black, and yellow distinctive types 
of mankind—have also disappeared from our specula¬ 
tions; we no longer look out on the world and 
believe that the patterns which stud the variegated 
carpet of humanity were all woven at the same time; 
some of the patterns, we believe, are of ancient date 
and have retained manv of the features which marked 
the “common ancestral” design; others are of more 
recent date, having the ancient pattern altered in 
many of its details. We have called in, as Darwin 
has taught us, the whole machinery of evolution— 
struggle for existence, survival of the fittest, spon¬ 
taneous origin of structural variations, the inherit¬ 
ance of such variations—as the loom by which Nature 
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fashions her biological patterns. We have replaced 
the creative finger by the evolutionary machine, but 
no one is more conscious of the limitations of that 
machine than the student of human races. We are 
all familiar with the features of that racial human 
type which clusters round the heart of Africa; we 
recognise the Negro at a glance by his black, shining, 
hairless skin, his crisp hair, his flattened nose, his 
widely opened dark eyes, his heavily moulded lips, his 
gleaming teeth and strong jaws. He has a carriage 
and proportion of body of his own; he has his 
peculiar quality of voice and action of brain. lie is, 
even to the unpractised eye, clearly different from the 
Mongolian native of North-Eastern Asia; the skin, 
the hair, the eyes, the qualitv of brain and voice, (he 
carriage of body and proportion of limb to bodv pick 
out the Mongol as a sharplv differentiated human 
type. Different from either of these is the native of 
Central Europe- the Aryan or Caucasian tvpe ( f 
man; we know him by the paleness of his skin and 
by his facial features—particularly his narrow, pro. 
minent nose and thin lips.. We are so accustomed to 
the prominence of the Caucasian nose that only a 
Mongol or Negro can appreciate its singularity- in our 
Aryafiised world. When we ask how these three 
types—the European. Chinaman, and Negro—came 
by their distinctive features, we find that our evolu¬ 
tionary machine is defective; the processes of natural 
and of sexual selection will preserve and exaggerate 
traits of body and of mind, but thev cannot produce; 
that complex of features which marks off one racial 
type from another. Nature has at her command 
some secret mechanism bv which she works out her 
new patterns in the bodies of man and beast a 
mechanism of which we were almost ignorant in 
Darwin’s dav. hut which we are now beginning to 
perceive and dimly understand. It is the tearing of 
this creative or morphogenetic mechanism on the 
evolution of the modern races of mankind which 1 
propose to make the subject of mv address. 

Hid away in various parts of the human frame is 
a series of more or less obscure bodies or glands, five 
in number, which, in recent times, we have come to 
recognise as parts of the machinery which regulate 
the growth of the body. They form merely a fraction 
of the body—not more than i/iSoth part of it; a 
man might pack the entire series in his watch-pocket. 
The modern medical student is familiar with each 
one of them- the pituitary body, about the size of a 
ripe cherry, attached to the base of the brain and 
cradled in the floor of the skull; the pineal gland, 
also situated in the brain, and in point: of size but 
little larger than a wheat-grain; the thyroid in the 
neck, set astride the windpipe, forms a more bulky 
mass; the two suprarenal bodies situated in the belly, 
capning the kidneys, and the interstitial elands em¬ 
bedded within the substance of the testicle and ovarv. 
comnlete the list. The modern physician is also 
familiar with the fact that the growth of the bodv 
may be retarded, accelerated, or completely altered 
if one or more of these glands become the seat of 
injury or of a functional disorder. It is thirtv-three 
years now since first one woman and then another 
came to Dr. Pierre Marie in Paris seeking relief from 
a persistent headache, and mentioning incidentally 
that their faces, bodies, hands, and feet had altered 
so much in recent years that their best-known friends 
failed to recognise them. That incident marked the 
commencement of our knowledge of the pituitary 
gland as an intrinsic part of the machinery which 
regulates the shaping of our bodies and features. Dr. 
Marie named the condition acromegaly. Since then 
hundreds of men and women showing symptoms 
similar to those of Dr.. Marie’s patients have been 
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seen and diagnosed, and in every instance where the 
acromegalic changes were typical and marked there 
has been found a definite enlargement or tumour of 
the pituitary body. The practised eye recognises the 
full-blown condition of acromegaly at a glance, so 
characteristic are the features of the sufferers. Nay, as 
we walk along the streets we can note slight degrees 
of it degrees which fall far short of the border¬ 
line of disease; we note that it may give charac¬ 
teristic traits to a whole family—a family marked bv 
what may be named an acromegalic taint. The 
pituitary gland is also concerned in another disturb¬ 
ance of growth—giantism. In every case where a 
young lad has shot up, during his late "teens,” into 
a lanky man of seven feet or more—has become a 
giant- -it lias been found that his pituitary gland was 
the site of a disordered enlargement. The pituitary 
is part of the mechanism which regulates our stature, 
and stature is a racial characteristic. The giant is 
usually acromegalic as well as tall, but the two condi¬ 
tions need not be combined ; a young lad may undergo 
the bodily changes which characterise acromegaly and 
yet not become abnormally tall, or he may become— 
although this is rarely the case—a giant in stature 
and vet may not assume acromegalic features. There 
is a third condition of disordered growth in which the 
pituitary is concerned -one in which the length of the 
limbs is disproportionately increased—in which thc- 
sexual system and all the secondary sexual characters 
of body and mind either fail to develop or disappear— 
where fat tends to be deposited on the body, par¬ 
ticularly over tlie buttocks and thighs—where, in 
brief, a eunuchoid condition of body develops. in 
all these three conditions we seem to be dealing 
with a disordered and exaggerated action of the 
pituitary gland; there must be conditions of an 
opposite kind where the functions of the pituitary are 
disordered and reduced. A number of cases of 
dwarfism have been recorded where boys or girls 
retained their boyhood or girlhood throughout life, 
apparently because their pituitary gland had been 
invaded and partly destroyed by tumours. We shall 
see that dwarfism may result also from a failure of 
the thyroid gland. On the evidence at our disposal, 
evidence which is being rapidly augmented, we un¬ 
justified in regarding the pituitary gland as one of 
the principal pinions in the machinery which regulates 
the growth of the human body and is directly con¬ 
cerned in determining stature, cast of features, tex¬ 
ture of skin, and character of hair—all of them marks 
of race. When we compare the three chief racial 
types of humanity—-the Negro, the Mongol, and the 
Caucasian or European—we can recognise in the last- 
named n greater predominance of the pituitary than 
in the other two. The sharp and pronounced nasalisa¬ 
tion of the face, the tendency to strong eyebrow 
ridges, the prominent chin, the tendency to bulk of 
body and height of stature in the majority of Euro¬ 
peans, is test explained, so far as the present state 
of our knowledge goes, in terms of pituitary function. 

There is no question that our interest in the 
mechanism of growth has been quickened in recent 
years by observations and discoveries made by 
physicians on men and women who suffered from 
pituitary disorders, but that a small part of the body 
could influence and regulate the growth and charac¬ 
terisation of the whole was known in ancient times. 
For many centuries it has been common knowledge 
that the removal of the genital glands alters the 
external form and internal nature of man and 
beast. The sooner the operation is performed after 
birth, the more certain are its effects. Were a 
naturalist from a unisexual world to visit this earth 
of ours it would be difficult: to convince him that a 
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brother and a sister were of the same species, or that 
the wrinkled, sadow-visaged eunuch with his beard¬ 
less face, his long, tapering limbs, his hesitating 
carriage, his carping outlook, and corpulent body was 
brother to the thick-set, robust, pugilistic man with 
the bearded face. The discovery that the testicle and 
ovary contain, scattered throughout their substance, a 
small glandular element which has nothing to do with 
their main function—the production of genital cells— 
was made seventy years ago, but the evidence which 
leads us to believe that this scattered element—the 
interstitial gland—is directly concerned in the 
mechanism of growth is of quite recent date. All 
those changes which we may observe in the girl or 
boy at puberty—the phase of growth which brings 
into full prominence their racial characteristics— 
depend on the action of. the interstitial glands. If 
they are removed or remain in abeyance the matura¬ 
tion of the body is both prolonged and altered. In 
seeking for the mechanism which shapes mankind 
into races we must take the interstitial gland into our 
reckoning. I am of opinion that the sexual differen¬ 
tiation—the robust manifestations of the male char¬ 
acters—is more emphatic in the Caucasian than in 
either the Mongol or Negro racial types. In both Mongol 
and Negro, in their most representative form, we 
find a beardless face and almost hairless body, and 
in certain Negro types, especially in Nilotic tribes, 
with their long, stork-like legs, we seem to have a 
manifestation of abeyance in the action of the inter¬ 
stitial glands. At the close of sexual life we often 
see the features of a woman assume a coarser and 
more masculine appearance. 

Associated with the interstitial glands, at least in 
point of development, are the suprarenal bodies or 
glands. Our knowledge that these two comparatively 
small structures, no larger than the segments into 
which a moderately sized orange can be separated, 
are connected with pigmentation of the skin dates 
back to 1894, when Dr. Thomas Addison, a physician 
to Guy’s Hospital London, observed that gradual 
destruction of these bodies by disease led to a darken¬ 
ing or pigmentation of the patient’s skin, besides 
giving rise to other more severe changes and symp¬ 
toms. Now it is 150 years since John Hunter came 
to the conclusion, on the evidence then at his dis¬ 
posal, that the original colour of man’s skin was 
black, and all the knowledge that we have gathered 
since his time supports the inference he drew. From 
the fact that pigment begins to collect in and thus 
darken the skin when the suprarenal bodies become 
the seat of a destructive disease we infer that they 
have to do with the clearing away of pigment, and 
that we Europeans owe the fairness of our skins to 
some particular virtue resident in the suprarenal 
bodies. That their function is complex and multiple 
the researches of Sir E. A. Sharpev Schafer, of T. R. 
Elliott, and of W. B. Cannon have made very evident. 
Fifteen years ago Bulloch and Sequeira established 
the fact that when a suprarenal body becomes the 
site of a peculiar form of malignant overgrowth in 
childhood, the body of the boy or girl undergoes cer¬ 
tain extraordinary growth changes. The sexual 
organs become rapidly mature, and through the 
framew'ork of childhood burst all the features of 
sexual maturity—the full chest, muscularity of limbs, 
bass voice, bearded face, and hairy body—a miniature 
Hercules—a miracle of transformation in body and 
brain. Corresponding changes occur in young girls— 
almost infants in years—with a tendency to assume 
features which characterise the male. Prof. Glvnn 
(Quart. Journ. of Med., vol. v., p. 157, 1912) has 
recently collected such cases and systematised our 
knowledge of these strange derangements of growth. 
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There can be no doubt that the suprarenal bodies con¬ 
stitute an important part of the mechanism which 
regulates the development and growth of the human 
body and helps in determining the racial characters of 
mankind. We know that certain races come more 
quickly to sexual maturity than others, and that races 
vary in development of hair and of pigment, and it is 
therefore reasonable to expect a satisfactory explana¬ 
tion of these characters when we have come by a 
more complete knowledge of the suprarenal 
mechanism. 

During the last few years the totally unexpected 
discovery has been sprung upon us that disease of 
the minute pineal gland of the brain may give rise 
to a train of symptoms very similar to those which 
■ follow tumour formation of the cortex of the supra¬ 
renal bodies. In some instances the sudden sexual 
prematurity which occurs in childhood is apparently 
the immediate result of a tumour-like affection of the 
pineal gland. We have hitherto regarded the pineal 
gland, little bigger than a w'heat-grain and buried 
deeply in the brain, as a mere useless vestige of a 
median or parietal eye, derived from some distant 
human ancestor in whom that eye was functional, 
but on the clinical and experimental evidence now 
rapidly accumulating we must assign to it a place in 
the machinery which controls the growrih of the body. 

We come now to deal with the thyroid gland, 
which, from an anthropological point of view, must 
be regarded as the most important of all the organs 
or glands of internal secretion. Here, too, in con¬ 
nection with the thyroid gland, which is situated in 
the front of the neck, where it is so apt to become 
enlarged and prominent in women, I must direct at¬ 
tention to a generalisation which I slurred over when 
speaking of the pituitary and suprarenal glands. 
Each of these glands throws into the circulating blood 
two sets of substances—one set to act immediately in 
tuning the parts of the body which are not under the 
influence of the wdll to the work they have to do 
when the body is at rest and when it is making an 
effort; another set of substances—which Prof. Gley 
has named morphogenetic—has not an immediate but 
a remote effect; they regulate the development and 
co-ordinate the growth of the various parts of the 
body. Now, so far as the immediate function of the 
thyroid is concerned, our present knowledge points to 
the gland as the manufactory of a substance which, 
w'hen circulating in the body, regulates the rate of 
combustion of the tissues; when we make a muscular 
effort, or when our bodies are exposed to cold, or 
when we become the subjects of infection, the thvroid 
is called upon to assist in mobilising all available 
tissue-fuel. If we consider only its immediate func¬ 
tion it is clear that the thyroid is connected with the 
selection and survival of human races. When, how¬ 
ever, we consider its remote or morphogenetic effects 
on growth, its importance as a factor in shaping the 
characteristics of human races becomes even more 
evident. In districts where the thyroid is liable to 
that form of disease known as goitre it has been 
known for many a year that children who were 
affected became cretins—dwarf idiots with a very 
characteristic appearance of face and body. 1 Disease 
of the thvroid stunts and alters the growth of the 
body so that the subjects of this disorder might well 
be classed as a separate species of humanity. If the 
thyroid becomes diseased and defective after growth 
of the body is completed, then certain changes, first 
observed by Sir William Gull in 1873, are set up and 
give rise to the disordered state of the bodv known as 
myxcedema, “In this state,” says Sir Malcolm 

1 The storv of the d» c coverv of the action of the thyroid gland is told by 
Prof. G. M. Murray, Brit. Med. Journ., p. 163, T913. 
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Morris (Brit. Med. Journ., i., p. 1038, 1913), “the 
skin is cold, dry, and rough, seidom or never per¬ 
spires, and may take on a yellowish tint; there is 
a bright red flush in the malar region. The skin as 
a whole looks transparent; the hair of the scalp 
becomes scanty; the pubic and axillary hair, with the 
eyelashes and eyebrows, often falls out; in many 
cases the teeth are brittle and carious. All these 
appearances disappear under the administration of 
thyroid extract.” We have here conclusive evidence 
that the thyroid acts directly on the skin and hair, 
just the structures we employ in the classification of 
human races. The influence of the thyroid on the 
development of the other systems of the body, par¬ 
ticularly on the growth of the skull and skeleton, is 
equally profound. This is particularly the case as 
regards the base of the skull and the nose. The 
arrest of growth falls mainly on the basal part of the 
skull, with the result that the root of the nose appears 
to be flattened and drawn backwards between the 
eyes, the upper forehead appears projecting or bulg¬ 
ing, the face appears flattened, and the bony scaf¬ 
folding of the nose, particularly when compared with 
the prominence of the jaws, is greatly reduced. Now 
these facial features which I have enumerated give 
the Mongolian face its characteristic aspect, and, to 
a lesser degree, they are also to be traced in the 
features of the Negro. Indeed, in one aberrant 
branch of the Negro race—the Bushman of South 
Africa—the thyroid facies is even more emphatically 
brought out than in the most typical Mongol. You 
will observe that, in my opinion, the thyroid—or a 
reduction or alteration iri the activity of the thyroid— 
has been a factor in determining some of the racial 
characteristics of the Mongol and the Negro races. 
I know of a telling piece of evidence which' supports 
this thesis. Some years ago there died in the East 
End of London a Chinese giant—the subject, we must 
suppose, of an excessive action of the pituitary gland 
—the gland which I regard as playing a predominant 
part in shaping the face and bodily form of the Euro¬ 
pean. The skeleton of this giant was prepared and 
placed in the Museum of the London Hospital Medical 
College by Col. T. H. Openshaw, and anyone inspect¬ 
ing that' skeleton can see that, although certain 
Chinese features are still recognisable, the nasal 
region and the supra-orbital ridges of the face have 
assumed the more prominent European type. 

There are two peculiar and very definite forms of 
dwarfism with which most people are familiar, both 
of which must be regarded as due to a defect in the 
growth-regulating mechanism of the thyroid. Now, 
one of these forms of dwarfism is known to medical 
men as achondroplasia, because the growth of car¬ 
tilage is particularly affected, but in familiar language 
we may speak of the sufferers from this disorder of 
growth as being of the “bulldog breed” or of the 
“dachshund breed.” In the dachshund the limbs 
are greatly shortened and gnarled, but the nose or 
snout suffers no reduction, while in the bulldog the 
nose and nasal part of the face are greatly reduced 
and withdrawn, showing an exaggerated degree of 
Mongolism. Among achondroplastic human dwarfs 
both breeds occur, but the “bulldog” form is much 
more common than the “ dachshund ” type. The 
shortening of limbs with retraction of the nasal 
region of the face—pug-face or prosopia we may call 
the condition—has a very direct interest for anthropo¬ 
logists, seeing that short limbs and a long trunk are 
well-recognised racial characteristics of the Mongol. 
In the second kind of dwarfism, 'which we have reason 
to regard as due to a functional defect of the thvroid, 
the Mongolian traits are so apparent that the sufferers 
from this disorder are known to medical men as “ Mon- 
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I golian idiots ”—for not only is their growth stunted, 
but their brains also act in a peculiar and aberrant 
manner. Dr. Langdon Down, who gave the subjects 
of this peculiar disorder the name “ Mongolian 
idiots ” fifty-five years ago, knew nothing of the 
modern doctrine of internal secretions, but that doc¬ 
trine has been applied in recent years by Dr. F. G. 
Crookshank (“The Universal Medical Record,” 
vol. iii., p. 12, 1913) to explain the features and 
condition of Mongoloid imbecile children. Some 
years ago (Journ. of Anat. and Physiol., 1913) I 
brought forward evidence to show that we could best 
explain the various forms of anthropoid apes by 
applying the modern doctrine of a growth-controlling 
glandular mechanism. In the gorilla we see the 
effects of a predominance of the pituitary elements; 
in the orang, of the thyroid. The late Prof. Kiaatsch 
tried to account for the superficial resemblances 
between the Malay and the orang by postulating a 
genetic relationship between them; for a similar 
reason he derived the Negro type from a gorilline 
ancestry. Occasionally we see a man or woman of 
supposedly pure European ancestry displaying definite 
| Mongoloid traits in their features. We have been 
in the habit of accounting for such manifestations by 
the theory, at one time very popular, that a Mon¬ 
goloid race had at one time spread over Europe, and 
that Mongoloid traits were atavistic recurrences. Ah 
examination of the human remains of ancient Europe 
yields no evidence in support of a Turanian or Mongol 
invasion of Europe 

All these manifestations to which I have been 
directing vour attention the sporadic manifestation of 
; Mongoloid characters in diseased children and in 
: healthy adult Europeans, the generic characters which 
separate one kind of ape from another, the bodily 
and mental features which mark the various races of 
mankind—are best explained by the theory I am 
supporting, namely, that the conformation of man 
and ape and of every vertebrate animal is determined 
by a common growth-controlling mechanism which is 
resident in a system of small but complex glandular 
organs. We must now look somewhat more closely 
into the manner in which this growth-regulating 
mechanism actually works. That we can do best 
by taking a glimpse of a research carried out by 
Bayliss and Starling in the opening years of the 
present century. They were seeking to explain why 
it was that the pancreas poured out its digestive juice 
as soon as the contents of the stomach commenced 
to pass into the first part of the duodenum. It was 
then known that if acid was applied to the lining 
epithelial membrane of the duodenum, the pancreas 
commenced to work; it was known also that the 
message which set the pancreas into operation was 
not conveyed from the duodenum to the pancreas by 
nerves, for when they were cut the mechanism was 
still effective. Bayliss and Starling solved the puzzle 
by making an emulsion from the acid-soaked lining 
epithelium of the duodenum and injecting the extract 
of that emulsion into the circulating blood. Tire 
result was that the pancreas was immediately thrown 
into activity. The particular substance which was 
thus set circulating in the blood and acted on the pan¬ 
creas, and on the pancreas alone, and thus served as a 
messenger or hormone, they named secretin. They not 
only cleared up the mechanism of pancreatic secre¬ 
tion, but at the same time made a discovery of much 
greater importance. They had discovered a new 
method whereby one part of the human body could 
communicate with and control another. Up to that 
time we had been like an outlandish visitor to a 
strange city, who believed that the visible telegraph 
or telephone wires were the only means of com- 
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munication between its inhabitants. We believed that 
it was only by nerve-fibres that intercommunication 
was established in the animal body. Bayliss and 
Starling showed that there was a postal system. 
Missives posted in the general circulation were duly 
delivered at their destinations. The manner in which 
they reached the right address is of particular im¬ 
portance for us; we must suppose that the missive 
or hormone circulating in the blood and the recipient 
for which they are intended have a special attraction 
or affinity for each other—one due to their physical 
constitution—and hence they, and only they, come 
together as the blood circulates round the body. 
Secretin is a hormone which effects its errand 
rapidly and immediately, whereas the growth or 
morphogenetic hormones, thrown into the circulation 
by the pituitary, pineal, thyroid, suprarenal, and 
genital glands, act slowly and remotely. But both 
are alike in this : the result depends not only on 
the nature of the hormone or missive, but also on 
the state of the local recipient. The local recipient 
may be specially greedy, as it were, and seize more 
than a fair share of the manna in circulation, or it 
may have “sticky fingers” and seize what is not 
really intended for local consumption. We can see 
that local growth—the development of a particular 
trait or feature—is dependent not only on the hor¬ 
mones supplied to that part, but also on the condi¬ 
tion of the receptive mechanism of the part. Hence 
we can understand a local derangement of growth— 
an acromegaly or giantism confined to a finger or to 
the eyebrow ridges, to the nose, to one side of the 
face, and such local manifestations are not uncom¬ 
mon. It is by a variation in the sensitiveness of the 
local recipient that we have an explanation of the 
endless variety to be found in the relative develop¬ 
ment of racial and individual features. 

Some ten years after Starling had formulated the 
theory of hormones, Prof. W. B. Cannon, of Harvard 
University, piercing together the results of researches 
by Dr. T, R. Elliott and by himself on the action of ! 
the suprarenal glands, brought to light a very ! 
wonderful hormone mechanism—one which helps us i 
in interpreting the action of growth-regulating hor¬ 
mones. When we are about to make a severe bodily 
effort it is necessary to flood our muscles with blood, : 
so that they may have at their disposal the materials 
necessary for work—oxygen and blood-sugar, the fuel 1 
of muscular engines. At the beginning of a muscular 
effort the suprarenal glands are set going by mes¬ 
sages passing to them from the central nervous 
system.; they throw a hormone—adrenalin—into the 
circulating blood, which has a double effect; adrenalin 
acts on the flood-gates of the circulation, so that the 
major supply of blood passes to the muscles. At the 
same time it so acts on the liver that the blood cir¬ 
culating through that great organ becomes laden with 
blood-sugar. We here obtain a glimpse of the neat 
and effective manner in which hormones are utilised 
in the economy of the living body. From that 
glimpse we seem to obtain a clue to that remarkable 
disorder of growth in the human body known as 
acromegaly. It is a pathological manifestation of an 
adaptational mechanism with which we are all 
familiar. Nothing is better known to us than that 
our bodies respond to the burden they are made to 
bear. Our muscles increase in size and strength the 
more we use them; increase in the size of our 
muscles would be useless unless our bones also were 
strengthened to a corresponding degree. A greater 
blood supply is required to feed them, and hence the 
power of the heart has to be augmented; more 
oxygen is needed for their consumption, and hence 
the lung capacity has to be increased; more fuel is 
required—hence the whole digestive and assimilative 
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systems have to undergo a hypertrophy, including the 
apparatus of mastication. Such a power of co¬ 
ordinated response on the part of all the organs 
of the body to meet the needs of athletic training pre¬ 
supposes a co-ordinating mechanism. We have 
always regarded such a power of response as an 
inherent property of the living body, but in the light 
of our growing knowledge it is clear that we are 
here dealing with an hormonic mechanism, one in 
which the pituitary gland is primarily concerned. 
When we study the structural changes which take 
place in the first phase of acromegaly (see Keith, 
Lancet, ii., p. 993, 1911; i., p. 305, 1913), we find 
that not only are the bones enlarged and overgrown 
in a peculiar way, but also the muscles, the heart, 
the lungs, the organs of digestion, particularly the 
jaws; hence the marked changes in the face, for 
the form of the face is determined by the develop¬ 
ment of the upper and lower jaws. The rational 
interpretation of acromegaly is that it is a patho¬ 
logical disorder of the mechanism of adaptational 
response; in the healthy body the pituitary is throw¬ 
ing into the circulation just a sufficiency of a growth¬ 
regulating substance to sensitise muscles, bones, and 
other structures to give a normal response to the 
burden thrown on the body. But in acromegaly the 
body is so flooded with this substance that its tissues 
become hypersensitive and respond by overgrowth to 
efforts and movements of the slightest degree. It is 
not too much to expect, when we see how the body 
and features become transformed at the onset of 
acromegaly, that a fuller knowledge of these growth- 
mechanisms will give us a clue to the principles of 
race differentiation. 

There must be many other mechanisms regulated 
by hormones with which we are as yet totally un¬ 
acquainted. I will cite only one instance—that con¬ 
cerned in regulating the temperature of the body. 
We know that the thyroid and also the suprarenal 
glands are concerned in this mechanism; they have 
also to do with the deposition and absorption of pig¬ 
ment in the skin, which must be part of the heat¬ 
regulating mechanism. It is along such a path of 
inquiry that we expect to discover a clue to the ques¬ 
tion of race colour. 

This is not the first occasion on which the doctrine 
of hormones has been applied to biological problems 
at the British Association. In his presidential address 
to the Zoological Section at Sheffield in 1910 Prof. 
G. C. Bourne applied the theory to the problems of 
evolution ; its bearing was examined in more detail 
in an address to the same section by Prof. Arthur 
Dendy during the meeting at Portsmouth in 1911. 
At the meeting of the association at Newcastle in 
1916 Prof. MacBride devoted part of his address to 
the morphogenetic bearings of hormones. Very soon 
after Starling formulated the hormone theory, Dr. 
J. T. Cunningham applied it to explain the pheno¬ 
mena of heredity (Proc. Zool. Soc. London, p. 434, 
1908). Nay, rightly conceived, Darwin’s theory of 
pan-genesis is very much of the same character as 
the modern theory of hormones. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge.— Prof. G. H. F. Nuttail, Quick pto- 
fessor of biology, has received from Mr. P, A. Mol- 
teno, of Trinity College, a letter dated October 23 
desiring to present to the University a sum of 20,000!. 
to provide suitable buildings and fittings for an insti¬ 
tute for research in parasitology, and a further sum 
of 10,000 1 . to provide an income for the upkeep and 
maintenance of the institute. Plans have been drawn 
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